Poly (9-(2-diallylaminoethyl)adenine HCl-co-sulfur dioxide) deposited on silica nanoparticles constructs hierarchically ordered nanocapsules: curcumin conjugated nanocapsules as a novel strategy to amplify guanine selectivity among nucleobases.
Poly (9-(2-diallylaminoethyl)adenine HCl-co-sulfur dioxide) (Poly A) deposited on silica nanoparticles self-assembles to form hierarchically ordered nanocapsules. These nanocapsules can be conjugated with curcumin. The curcumin-conjugated nanocapsules are found to be spherical in size and their size ranges between 200 and 600 nm. We found that curcumin conjugated with silica nanoparticles marginally shows a selectivity (∼20%) for guanine over adenine, cytosine, thymine and uracil, but this selectivity is extraordinarily amplified to more than 500% in curcumin-conjugated nanocapsules prepared from the above procedure. FT-IR spectra along with lifetime measurements suggest that specific interaction between adenine moieties of Poly A nanocapsules and thymine/uracil does not affect the fluorescence of poly A nanocapsules. Thus, the sensitivity and selectivity for guanine estimation is due to hydrophobic interactions, which are assisted by the low water solubility of guanine as compared to the other nucleobases. The present method illustrates a wider linear dynamic range in the higher concentration range as compared to the reported methods. Finally, the degradation study proves that stability of curcumin is improved dramatically in such nanocapsules demonstrating that nanotechnology could be a viable method to improve selectivity of specific analyte and robustness of probe molecule during fluorescence based bio-sensing.